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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to shutoff-open- 5 
ing devices, for example, for use in fluid control appara- 
tus included in semiconductor manufacturing equip- 
ment, and more particularly to shutoff-opening devices 
comprising a plurality of valves, to be provided respec- 
tively at the inlet side and at the outlet side of a fluid 10 
controller such as a massflow controller and adapted to 
close or open a plurality of fluid channels. 
[0002] With fluid control apparatus of semiconductor 
manufacturing equipment, a plurality of valves are usu- 
ally arranged at the inlet side and outlet side of a mass- f 5 
flow controller. In such arrangements, it is practice to 
use a shutoff-opening device in the form of a single unit 
and comprising a plurality of valves removably installed 
on a blocklike valve mount member from above as ar- 
ranged in a row without interconnecting the valves with 20 
pipes (see JP-A-241400/1994, which forms a basis for 
the preamble of claim 1 ). The inlet and outlet of each of 
the valves are formed in the bottom of the valve, and the 
mount member is formed with an inflow channel and out- 
flow channel which are positioned in corresponding re- 25 
lation with the inlet and outlet. The valves are removably 
installed on the mount member from above so as to be 
individually inspectable or replaceable after the shutoff- 
opening device is mounted on a panel. 
[0003] One fluid control apparatus comprises a mul- 30 
tiplicity of shutoff-opening devices. These devices can 
be variously different in specifications; some devices 
comprise two or four valves, some valves may be differ- 
ent in the positions of the inlet and outlet in accordance 
with the interval between the valves, or an inlet-outlet 35 
port serving for an inlet or outlet for other fluid may be 
additionally provided between the inlet and outlet of at 
least one valve. The conventional shutoff-opening de- 
vices have the problem of being not amenable to mod- 
ifications of specifications since there arises a need to 40 
prepare a new valve mount member even if the device 
differs from other devices in the position of only one out- 
let. 

[0004] Further with shutoff-opening devices of the 
type described, it is important to seal off the joints of the 45 
components of the device, that is, to assure the joints of 
fluid-tightness. 

SUMMARY OF THE INVENTION 

50 

[0005] An object of the present invention is to provide 
a shutoff-opening device which is highly amenable to 
changes or modifications of the specifications, such as 
an increase or decrease in the number of valves or al- 
teration of the valve installation position, and in which 55 
the joints of the components of the device are neverthe- 
less assured of fluid-tightness. 
[0006] The present invention provides a shutoff-open- 



ing device which comprises a plurality of valves each 
having an inlet and an outlet in a lower surface thereof, 
and a valve mount having the valves removably installed 
thereon from above as arranged in a row, the device be- 
ing characterized in that the valve mount comprises an 
inflow channel forming member having a channel in 
communication with the inlet of the valve disposed at 
one end of the valve mount, at least one communication 
channel forming member having a channel for causing 
the inlet of one of the valves to communicate with the 
outlet of the valve adjacent thereto, and an outflow chan- 
nel forming member having a channel in communication 
with the outlet of the valve disposed at the other end of 
the valve mount. 

[0007] The terms upper and lower as used herein re- 
fer respectively to the upper and lower sides of FIG. 1 . 
However, these terms are used for convenience sake; 
the shutoff-opening device may be installed as posi- 
tioned in FIG, 1 on a horizontal surface, or may alterna- 
tively be installed as turned upside down on a horizontal 
surface or installed on a vertical surface. 
[0008] When the number of component valves of the 
device of the invention is to be increased or decreased, 
an additional communication channel forming member 
may be added or such a member may be removed in 
accordance with the desired number of valves. The 
valve-to-valve interval is variable, for example, by mod- 
ifying the communication channel forming member only, 
without modifying the inflow channel forming member 
and the outflow channel forming members. The device 
is therefore easy to alter in specifications. 
[0009] Further because the channel forming mem- 
bers are not in direct communication with one another 
through their channels, these members can be joined 
without using any interposed seal portion. This assures 
the present device of fluid-tightness although the valve 
mount comprises a plurality of members. 
[0010] At least one of the valves may have an inlet- 
outlet port positioned between the inlet and the outlet of 
the valve and serving as an inlet or outlet for other fluid, 
the valve mount further comprising at least one 
subchannel forming member having a channel commu- 
nicating with the inlet-outlet portion. Even in the case 
where the plurality of valves include a two-port valve 
having one inlet and one port, and a three-port valve 
additionally having an inlet-outlet port, the device is then 
easy to modify in specifications and can nevertheless 
be assured of fluid-tightness. 

[0011] Preferably, the main body of the valve having 
the inlet-outlet port is formed with an inflow channel ex- 
tending from the inlet thereof to a valve chamber, a 
subchannel extending from the inlet-outlet port to the 
valve chamber, and an outflow channel extending from 
the outlet thereof to the valve chamber, the subchannel 
being closable and openable by a valve element, the 
inflow channel being always in communication with the 
outflow channel. 

[0012] With respect to a channel for introducing a fluid 
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thereinto at one end of the valve mount and causing the 
fluid to flow therethrough via the main bodies of the 
valves and to flow out at the other end, this channel then 
has no portion that will retain fluids, with the result that 
when a particular fluid is passed through this channel, 5 
this fluid only is allowed to flow in a short period of time. 
For example, a process gas is introduced into the 
subchannel which is opened by the valve element, and 
the subchannel is thereafter closed by the valve ele- 
ment. The process gas will then remain in the outflow 10 
channel. When a purge gas is thereafter introduced into 
the device at one end of the valve mount, the purge gas 
forces out with its own pressure the remaining process 
gas from the outflow channel at the other end of the 
valve mount, whereby the interior of the device is rapidly is 
replaced by the safe purge gas. 
[0013] The inflow channel forming member, the com- 
munication channel forming member, the outflow chan- 
nel forming member and the subchannel forming mem- 
ber may each be formed in a lower surface thereof with 20 
at least one positioning projection or positioning cavity, 
with the valve mount fixed to a support member which 
is formed with a positioning cavity or a positioning pro- 
jection corresponding to the positioning projection or the 
positioning cavity. The valve mount can then be posi- 25 
tioned in place reliably relative to the support member. 
Consequently, the valves can be attached one after an- 
other to the valve mount without the misregister of the 
bolt holes of the valves with the corresponding screw 
bores of the valve mount or the misregister of the chan- 30 
nels of the valves with the corresponding channels of 
the mount. This facilitates the installation of the valves, 
further assuring the abutting channel portions of fluid- 
tightness with ease. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

FIG. 1 is a front view showing a fluid control appa- 40 
ratus wherein shutoff-opening devices of the inven- 
tion are used; 

FIG. 2 is an exploded perspective view partly in sec- 
tion and showing the same; 

FIG. 3 is an enlarged perspective view partly in sec- 45 
tion and showing one of the shutoff-opening devic- 
es; 

FIG. 4 is an enlarged perspective view of couplings 
included in the shutoff-opening device; and 
FIG. 5 is a front view showing a plurality of couplings 50 
as fixed to a base plate. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0015] An embodiment of the invention will be de- 55 
scribed below with reference to the drawings. 
[0016] The terms upper, lower, left and right as used 
in the following description refer respectively to the up- 



per side, lower side, left-hand side and right-hand side 
of FIG. 1. 

[0017] FIGS. 1 to 3 show shutoff-opening devices 1. 
2 embodying the invention. These devices 1 , 2 are ar- 
ranged respectively at the left and at the right of a mass- 
flow controller 3 as illustrated to provide a fluid control 
apparatus 4. for example, for use in semiconducioi 
manufacturing equipment. 

[0018] The left shutoff-opening device 1 comprises a 
first on-off valve 6 disposed at the left, a second on-off 
valve 7 at the right and a first valve mount 28 having 
these valves 6, 7 installed thereon. The mount 28 com- 
prises a plurality of couplings 31, 32, 33 as will be de- 
scribed later and is assembled by fixing the couplings 
31 to 33 to a base plate (support member) 108. A first 
check valve 5 is disposed at the left of the left shutoff- 
opening device 1. 

[0019] The right shutoff-opening device 2 comprises 
a third on-off valve 8 disposed at the left, an intermediate 
fourth on-off valve 9, a fifth on-off valve 10 at the right 
and a second valve mount 29 having these valves 8 to 
1 0 installed thereon. The mount 29 comprises a plurality 
of couplings 34, 35, 36, 37, 38, 39 as will be described 
later and is assembled by fixing these couplings 34 to 
39 to a base plate 108. A second check valve 11 is dis- 
posed at the right of the right device 2. 
[0020] The on-off valves 6, 7, 8, 9, 1 0 each comprise 
a valve main body 12 (14. 16, 18, 20) and an actuator 
1 3 (1 5, 1 7, 1 9, 21 ) mounted on the valve main body from 
above for suitably closing or opening channels therein. 
The valve main body 12 (14, 16, 18, 20) of each on-off 
valve 6 (7, 8, 9, 10) is formed at its lower end with a 
flange 12a (14a, 16a, 18a, 20a) which is rectangular 
when seen from above. The flanges 12a, 14a, and 16a, 
18a, 20a are fastened to the valve mounts 28 and 29 
with screws driven in from above. 
[0021] The check valves 5, 11 each comprise a left 
valve main body 22 (25) having an inlet in its lower sur- 
face, a central valve main body 23 (26) similarly having 
an inlet and connected to the left valve main body 22 
(25) with screws, and a right valve main body 24 (27) 
having an outlet in its lower surface and connected to 
the central valve main body 23 (26) with screws. 
[0022] A left extension 49 in the form of a rectangular 
parallelepiped and having an inlet formed in its lower 
surface is provided at the left side of lower end portion 
of the massflow controller 3, and a right extension 50 in 
the form of a rectangular parallelepiped and formed in 
its lower surface with an outlet is provided at the right 
side thereof. 

[0023] As shown in FIG. 3 on an enlarged scale, the 
first check valve 5 has an inflow channel 77a and an 
outflow channel 77b each of which is opened downward . 
The first on-off valve 6 is a two-port valve. The valve 
main body 12 has an inlet 62 positioned approximately 
at the center of its bottom surface and an outlet 63 po- 
sitioned rightward in the bottom surface, and is internally 
formed with an inflow channel 64 extending from the in- 
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let 62 to a valve chamber 66, and an outflow channel 65 
extending from the outlet 63 to the valve chamber 66. 
The actuator 1 3 for the first on-off valve 6 is adapted to 
actuate a diaphragm valve element 67. When operated, 
the actuator 1 3 causes the valve element 67 to open or 5 
close the inflow channel 64. 

[0024] The second on-off valve 7 is a three-port valve. 
The valve main body 14 is formed in its bottom surface 
with an inlet 68 at the left, an outlet 69 at the right and 
an inlet-outlet port 70 positioned approximately at the 10 
center and serving as an inlet or outlet for other fluid. 
The body 14 is internally formed with an inflow channel 
71 extending from the inlet 68 to a valve chamber 74, a 
subchannel 73 extending from the port 70 to the valve 
chamber 74, and an outflow channel 72 extending from 1$ 
the outlet 69 to the chamber 74. The actuator 1 5 for the 
second on-off valve 7 is adapted to actuate a diaphragm 
valve element 75 . When operated, the actuator 1 5 caus- 
es the valve element 75 to open or close the subchannel 
73. On the other hand, the inflow channel 71 leading to 20 
the inlet 68 is always held in communication with the 
outflow channel 72 extending to the outlet 69 by the 
chamber 74. 

[0025] The fifth on-off valve 10 has the same con- 
struction as the first on-off valve 6, and the third on-off 25 
valve 8 and the fourth on-off valve 9 have the same con- 
struction as the second on-off valve 7. 
[0026] The lower surfaces of the valve main bodies 
22, 23, 24, 12, 14 at the left of the massflow controller 
3 are all flush with the lower surface of the left extension 30 
49 of the controller 3. The lower surfaces of the right 
extension 50 of the massflow controller 3 and the valve 
main bodies 16, 18, 20, 25, 26, 27 at the right of the 
controller 3 are also all flush. 

[0027] The inlet of the left valve main body 22 of the 35 
first check valve 5 is provided with a purge gas introduc- 
tion coupling 80 which comprises a block 40 in the form 
of a rectangular parallelepiped and an L-shaped chan- 
nel forming member 41 and supported by the block 40, 
and which is connected to a purge gas introduction line. 40 
[0028] The outlet of the right valve main body 24 of 
the first check valve 5 is connected to the inlet of the 
valve main body 12 of the first on-off valve 6 by a first 
inflow channel forming coupling 30 for introducing a fluid 
into the left shutoff-opening device 1. The coupling 30 45 
comprises two blocks 42, 44 each in the form of a rec- 
tangular parallelepiped, and a U-shaped communica- 
tion channel forming member 46 supported by these 
blocks. The member 46 comprises two L-shaped chan- 
nel forming members 43, 45 which are joined to each 50 
other. 

[0029] The lower surface of right portion of the valve 
main body 1 2 and the lower surface of left portion of the 
valve main body 14 are opposed to the coupling 31 
which is in the form of a rectangular parallelepipedal 55 
communication channel forming block. The coupling 
has a V-shaped channel 31a for causing the outlet of 
the first on-off valve 6 to communicate with the inlet of 



the second on-off valve 7. 

[0030] The inlet-outlet port 70 of main body 14 of the 
second on-off valve 7 is provided with the coupling 32, 
i.e., first subchannel forming coupling, which comprises 
a rectangular parallelepipedal block 47 and an l-shaped 
subchannel forming member 48 supported by the block. 
A known L-shaped coupling 78 connected to a process 
gas introduction line is joined to the lower end of the 
coupling 32. 

[0031] The lower surface of right portion of the second 
on-off valve main body 14 and the lower surface of left 
extension 49 of the massflow controller 3 are opposed 
to the coupling 33, i.e., rectangular parallelepipedal first 
outflow channel forming block coupling, which has a V- 
shaped channel 33a for discharging a fluid from the out- 
let of the valve 7 and sending the fluid to the controller 
3 therethrough. 

[0032] Thus, the first valve mount 28 for the left shut- 
off-opening device 1 comprises the couplings 30 , 31, 
32, 33 at the left of the massflow controller 3. Accord- 
ingly, the left on-off valve 1 has a purge gas channel 
through which a purge gas introduced through the check 
valve 5 is discharged by way of the coupling 30, main 
body 1 2 of the first on-off valve 6, cou pling 31 , main body 
14 of the second on-off valve 7 and coupling 33, and a 
process gas channel through which a process gas in- 
troduced via the lower surface of the coupling 32 is dis- 
charged by way of the coupling 32, main body 14 of the 
second on-off valve 7 and coupling 33. 
[0033] The lower surface of right extension 50 of the 
massflow controller 3 and the lower surface of left por- 
tion of the third on-off valve main body 16 are opposed 
to the coupling 34, i.e., a rectangular parallelepipedal 
second inflow channel forming block coupling, having a 
V-shaped channel 34a through which a fluid discharged 
from the controller 3 is introduced into the right shutoff- 
opening device 2. 

[0034] The inlet-outlet port of the main body 1 6 of the 
third on-off valve 8 is provided with the coupling 35, i.e., 
second subchannel forming coupling, which comprises 
a rectangular block 51 and an L-shaped channel forming 
member 52 supported by the block and which is con- 
nected to an evacuating line. 

[0035] The lower surface of right portion of the third 
on-off valve main body 16 and the lower surface of left 
portion of the fourth on-off valve main body 18 are op- 
posed to the coupling 36, i.e., rectangular parallelepip- 
dal second communication channel forming block cou- 
pling, which has a V-shaped channel 36a for causing 
the outlet of the third on-off valve 8 to communicate with 
the inlet of the fourth on-off valve 9. 
[0036] The inlet-outlet port of the fourth on-off valve 
main body 18 is provided with the coupling 37, i.e., third 
subchannel forming coupling, which comprises a rec- 
tangular block 53 and an L-shaped channel forming 
member 54 supported by this block and which is con- 
nected to a process gas feed line. 
[0037] The outlet of the fourth on-off valve main body 



7 



EP 0 845 623 B1 



8 



1 8 is caused to communicate with the inlet of main body 
20 of the fifth on-off valve 10 by the coupling 38, i.e., 
third communication channel forming coupling, which 
comprises two rectangular parallelepipedal blocks 55, 
57 and a communication channel forming member 59 
supported by these blocks. The member 59 comprises 
two L-shaped channel forming members 56, 58 which 
are joined to each other. 

[0038] The lower surface of right portion of the fifth 
on-off valve main body 20 and the lower surface of left 
main body 25 of the second check valve 1 1 are opposed 
to the coupling 39, i.e., rectangular parallelepipedal sec- 
ond outflow channel forming block coupling 39, which 
has a V-shaped channel 39a for causing the outlet of 
the valve 10 to communicate with the inlet of the second 
check valve 11. 

[0039] Thus, the valve mount 29 for the right shutoff- 
opening valve 2 comprises the couplings 34, 35, 36, 37, 
38, 39. Accordingly, the device 2 has a purge gas chan- 
nel through which the purge gas introduced via the con- 
troller 3 is discharged by way of the couplings 34, 36, 
38, 39, a process gas channel through which the proc- 
ess gas introduced via the controller 3 is fed to a process 
chamber by way of the couplings 34, 36, 37, and an 
evacuating channel for drawing off the gas from these 
channels through the coupling 35. 
[0040] The outlet of right main body 27 of the second 
check valve 11 is provided with a purge gas discharge 
coupling 79 which comprises a rectangular block 60 and 
an L-shaped channel forming member 61 supported by 
the block and which is connected to a purge gas dis- 
charge line. 

[0041] With the fluid control apparatus 4, a process 
gas is introduced into the first subchannel forming cou- 
pling 32 of the left shutoff-opening device 1 , with the first 
on-off valve 6 closed, the second on-off valve 7 opened, 
the third on-off valve 8 closed, the fourth on-off valve 9 
opened and the fifth on-off valve 10 closed, whereupon 
the process gas flows through the main body 14 of the 
second on-off valve 7 and the first outflow channel form- 
ing block coupling 33 into the massflow controller 3, has 
its flow rate controlled by the controller and is introduced 
into the right shutoff-opening device 2. The gas then 
flows through the second inflow channel forming block 
coupling 34, the main body 16 of the third on-off valve 
8, the second communication channel forming block 
coupling 36, the main body 18 of the fourth on-off valve 
9 and the third subchannel forming coupling 37 into the 
process chamber. A purge gas is thereafter introduced 
through the first check valve 5, with the first on-off valve 

6 opened, the second on-off valve 7 closed, the third on- 
off valve 8 closed, the fourth on-off valve 9 closed and 
the fifth on-off valve 10 opened, whereupon the purge 
gas flows into the controller 3 via the first inflow channel 
forming coupling 30, the main body 12 of the first on-off 
valve 6, the first communication channel forming block 
coupling 31 , the main body 1 4 of the second on-off valve 

7 and the first outflow channel forming block coupling 



33. The gas further flows through the second inflow 
channel forming block coupling 34, the main body 16 of 
the third on-off valve 8, the second communication 
channel forming block coupling 36, the main body 18 of 

5 the fourth on-off valve 9, the third communication chan- 
nel forming coupling 38, the main body 20 of the fifth on- 
off valve 10, the second outflow channel forming block 
coupling 39 and the second check valve 11 and is dis- 
charged from the apparatus. At this time, the purge gas 

10 forces out with its own pressure the process gas remain- 
ing in the second valve main body 14 and the couplings 
33, 34, 36, whereby the purge gas along is allowed to 
flow in a short period of time. With the fluid control ap- 
paratus, the purge gas line and the process gas line may 

15 be replaced by each other The flow of process gas will 
then be replaced by the purge gas more rapidly. 
[0042] With the opposite shutoff-opening devices 1 , 2 
described, the couplings 30, 38 are common in con- 
struction, the couplings 31, 33, 34, 36, 39 are common 

20 in construction, and the couplings 32, 35, 37 are also 
common in construction. Accordingly, the device 2 at the 
right is obtained by adding a three-port on-off valve to 
the device 1 at the left and adding the same couplings 
as the couplings 31, 32 to the valve mount 28 thereof 

25 if the on-off valve to be added is a two-port on-off valve 
in this case, the fourth on-off valve 9 of the right device 
2 is replaced by a 2-port valve, with the coupling 37 re- 
moved from the mount 29 thereof. Further if the distance 
between valves then becomes greater, only the pipe 59 

30 forming the coupling 38 needs to be altered in length. 
Thus, the devices 1 , 2 are amenable to modifications in 
specifications. 

[0043] Moreover, the channel forming couplings 30 to 
39 are not in direct communication with one another 

35 through their channels, so that these couplings can be 
joined without interposed seal portions, and the first and 
second mounts 28, 29 can be sealed off although com- 
prising a plurality of components. 
[0044] The couplings 30, 38 may each be in the form 

<o of a rectangular parallelepipedal block coupling having 
a V-shaped channel. Conversely, the coupling 31 and 
the like may each comprise two blocks and a U-shaped 
communication channel forming member supported by 
the blocks. The couplings 33, 34, 36 are formed by rec- 

45 tangular parallelepipedal members having respective V- 
shaped channels 33a, 34a, 36a, so that the apparatus 
4 has the advantage that these members 33, 34, 36 can 
be heated as held between heaters to heat the process 
gas readily. 

50 [0045] The left shutoff-opening device 1 has the two 
on-off valves 6, 7, and the right device 2 has the three 
on-off valves 8, 9, 10, whereas the number of compo- 
nent on-off valves is suitably variable. Two shutoff-open- 
ing devices each comprising a suitable number of on- 

55 off valves are arranged respectively at the left and right 
sides of a massflow controller, and such arrangements 
are further arranged in parallel to provide a fluid control 
apparatus for use in semiconductor manufacturing 
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equipment. 

[0046] The left shutoff-opening device 1 are assem- 
bled by the procedure to be described below with refer- 
ence to FIGS. 4 and 5. 

[0047] FIG. 4 shows a portion of the left device 1 5 
which portion comprises the first communication chan- 
nel forming block coupling 31, the first outflow channel 
forming block coupling 33, and the subchannel forming 
coupling 32 between the two block couplings 31, 33. 
Each of the block couplings 31 , 33 has an upper surface 10 
formed with exposed left and right openings 114 at the 
opposite ends of the V-shaped channel 31a or 33a as 
illustrated. At each of the front and rear sides of the left 
and right openings 114, the coupling has a pair of screw 
bore 106 for mounting the valve 7 or other member. 15 
Each of the block couplings 31 , 33 is further formed with 
bolt holes 107 for inserting therethrough bolts 110 for 
fastening the coupling to a base plate 108. The bolt 
holes 107 are formed respectively at a position sur- 
rounded by the openings 114 and the front screw bores 20 

106, and at a position surrounded by the openings 114 
and the rear screw bores 106. The subchannel forming 
coupling 32 has an upper surface formed with an ex- 
posed subchannel opening 114. Formed in the coupling 

32 at the front and rear sides of this opening 114 are a 25 
pair of screw bores 106 for attaching the valve 7 to the 
coupling. The coupling 32 is further formed with a single 
bolt hole 107 for inserting therethrough a bolt 110 for 
fastening the coupling 32 to the base plate 108. The bolt 
hole 107 is positioned between the opening 114 and the 30 
front screw hole 106. The front screw holes 106 of the 
couplings 31 to 33, the front bolt holes 107 thereof, the 
channel openings 114 thereof, the rear bolt holes 107 
of the couplings 31 , 33, or the rear screw holes 106 of 
the three couplings are aligned in the left-right direction. 35 
Ineach pair of these adjacent couplings, the screw holes 

106 are arranged at the respective corners of a rectan- 
gle. A small clearance is formed between each pair of 
adjacent couplings so that the couplings 31 to 33 are 
movable leftward or rightward during installation. 40 
[0048] Positioning cavities 11 5 are formed in the bot- 
tom surfaces of couplings 31 , 32, 33 near the bolt holes 

107. The base plate 108 is formed with positioning pro- 
jections 116 corresponding to the respective cavities 
115. 45 
[0049] As seen in FIG. 5, the projections 11 6 are fitted 
into the respective cavities 1 1 5 in the bottoms of the cou- 
plings 31 to 33, the couplings 31 to 33 are fastened to 

the base plate 1 08 having screw holes 1 09 with the bolts 
1 1 0, and the on-off valve 7 is thereafter installed to con- so 
nect the couplings 31 to 33 together. 
[0050] With reference to FIG, 5, each of the bolt holes 

107 in the couplings 31 to 33 comprises a large portion 
107a having a greater diameter than the head 110a of 
the bolt 110, and a small portion 107b extending from 55 
the portion 1 07a, with a stepped portion 1 07c positioned 
therebetween, and intermediate between the bolt head 
110a and the bolt shank 110b in diameter. Fitted in the 



small portion 107b of the bolt hole 107 is a hollow cylin- 
drical spacer 111 having an upper end positioned within 
the large portion 107a and a lower end bearing on the 
base plate 108. The spacer 111 has an inside diameter 
greater than the diameter of the bolt shank 11 0b and an 
outside diameter smaller than the bolt head 110a. The 
bolt head 1 1 0a bears on the upper end of the spacer 1 1 1 
with the shank 1 1 0b fitted in the spacer 1 1 1 . The spacer 
1 1 1 determines the amount of tightening of the bolt 110, 
such that when the bolt 1 1 0 as inserted through the hole 
107 is screwed into the screw hole 109 in the base plate 
108, the spacer 11 acts against the head 110a and the 
base plate 108, preventing further tightening of the bolt 
110. Fitted around the upper end of the spacer 111 is an 
annular rubber washer 112 having an outside diameter 
approximately equal to the diameter of the head 110a 
of the bolt 110, The washer 1 1 2 is held between the bolt 
head 1 1 0a and the stepped portion 1 07c of the bolt hole 
107, The rubber washer 112 has such a vertical length 
that a compressive force acts on the washer 112 when 
the bolt 110 is completely tightened up as seen in FIG. 
5. Consequently, the couplings 31 to 33 are biased to- 
ward the base plate 1 08 by the rubber washers 1 1 2. The 
rubber washers 1 1 2 are elastic and can therefore be fur- 
ther deformed by compression, permitting the couplings 
31 to 33 to be moved away from the base plate 108. 
Accordingly, the bolts 110 can be readily tightened up 
even when the upper surfaces of the couplings 31 to 33 
are not flush because the couplings 31 to 33 move to- 
ward the on-off valve 7 when the valve 7 is attached to 
the couplings 31 to 33 with the bolts 110. As a result, all 
the portions to be sealed off can be subjected to a proper 
pressure and thereby sealed off. Further with the posi- 
tioning projections 116 on the base plate 108 fitted in 
the positioning cavities 115 formed in the bottoms of the 
couplings 31 to 33, the valve mounts 28, 29 can be po- 
sitioned in place reliably relative to the base plate 108. 
This eliminates the misregister of the bolt holes in the 
valve main bodies 12, 14, 16, 18, 20 with the corre- 
sponding screw bores 106 of the valve mounts 28, 29 
or the misregister of the channels of the valve bodies 
12, 14, 16, 18, 20 with the corresponding channels of 
the mounts 28, 29 when the valve bodies 12, 14, 16, 18, 
20 are installed one after another on the mounts 28, 29, 
facilitating the installation of the valve main bodies 12, 
14, 16, 18, 20 and assuring the abutting portions of the 
channels of fluid-tightness with ease. 



Claims 

1 . A shutoff-opening device (1 ) comprising a plurality 
of valves (6,7) each having an inlet (62,68) and an 
outlet (63,69) in a lower surface thereof, and a valve 
mount (28) having the valves removably installed 
thereon from above as arranged in a row, the device 
being characterized in that the valve mount (28) 
comprises an inflow channel forming member (30) 
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having a channel in communication with the inlet 
(62) of the valve (6) disposed at one end of the valve 
mount (28), at least one communication channel 
forming member (31) having a channel (31a) for 
causing the inlet (68) of one (7) of the valves (6,7) 5 
to communicate with the outlet (63) of the valve (6) 
adjacent thereto, and an outflow channel forming 
member (33) having a channel (33a) In communi- 
cation with the outlet (69) of the valve (7) disposed 
at the other end of the valve mount (28). 10 

2. A shutoff-opening device according to claim 1 which 
is characterized In that at least one of the valves 
has an inlet-outlet port (70) positioned between the 
inlet and the outlet of the valve and serving as an 15 
inlet or outlet for other fluid, the valve mount further 
comprising at least one subchannel forming mem- 
ber (32) having a channel communicating with the 
inlet-outlet portion. 

20 

3. A shutoff-opening device according to claim 2 which 
is characterized in that a main body of the valve 
having the inlet-outlet port (70) is formed with an 
inflow channel (71) extending from the inlet thereof 

to a valve chamber (74), a subchannel (73) extend- 25 
ing from the inlet-outlet port to the valve chamber, 
and an outflow channel (72) extending from the out- 
let thereof to the valve chamber, the subchannel be- 
ing closable and openable by a valve element (75), 
the inflow channel being always in communication so 
with the outflow channel. 

4. A shutoff-opening device according to claim 2 
wherein the inflow channel forming member, the 
communication channel forming member, the out- 35 
flow channel forming member and the subchannel 
forming member are each formed in a lower surface 
thereof with at least one positioning projection (116) 

or positioning cavity (1 1 5), and the valve mount (28) 
is fixed to a support member (108) formed with a 40 
positioning cavity or a positioning projection corre- 
sponding to the positioning projection or the posi- 
tioning cavity. 

45 

Patentanspriiche 

1. Eine Schliefi-Offnungs-Vorrichtung (1) mit einer 
Mehrzahl von Ventilen (6, 7), die jeweils einen Ein- 
laft (62, 68) und einen Auslafi (63, 69) in einer ihrer 50 
unteren Flachen aufweisen, und einer Ventilbefesti- 
gung (28), an derdie Ventile, von oben betrachtet, 
entfembar in einer Reihe angeordnet sind, wobei 
die Vorrichtung dadurch gekennzeichnet ist, daft 
die Ventilbefestigung (28) ein einen Einstromkanal 55 
bildendes Element (30) mit einem Kanal, der in Ver- 
bindung mit dem Einiaft (62) des Ventils (6) steht, 
das an einem Ende der Ventilbefestigung (28) an- 



geordnet ist, wenigstens ein einen Verbindungska- 
nal bildendes Element (31) mit einem Kanal (31a), 
urn den Einlaft (68) eines (7) der Ventile (6, 7) mit 
dem Auslaft (63) des benachbarten Ventils (6) zu 
verbinden, und ein einen Ausstromkanal bildendes 
Element (33) mit einem Kanal (33a), der in Verbin- 
dung mit dem Auslafl (69) des Ventils (7) steht, das 
an dem anderen Ende der Ventilbefestigung (28) 
angeordnet ist, aufweist. 

2. Eine Schlieli-Offnungs-Vorrichtung nach Anspruch 

1, dadurch gekennzeichnet, daft wenigstens ei- 
nes der Ventile eine Einlafi-Auslafi-Offnung (70), 
die zwischen dem Einlaft und dem Auslafi des Ven- 
tils angeordnet ist und als ein Einlafi oder Auslafi 
fur ein anderes Fluid dient, aufweist, wobei die Ven- 
tilbefestigung weiterhin wenigstens ein einen Ne- 
benkanal bildendes Element (32) mit einem Kanal, 
der in Verbindung mit dem Einlaft-Auslafl-Bereich 
steht, umfaftt. 

3. Eine Schliefi-Offnungs-Vorrichtung nach Anspruch 

2, dadurch gekennzeichnet, daft ein Hauptkorper 
des Ventils mit der Einlaft-Auslaft-Offnung (70) mit 
einem Einstromkanal (71 ), der sich von seinem Ein- 
lafi zu einer Ventilkammer (74) erstreckt, einem Ne- 
benkanal (73), der sich von der Einlafi-Auslafi-Off- 
nung zu der Ventilkammer erstreckt, und einem 
Ausstromkanal (72), der sich von seinem Auslafi zu 
einer Ventilkammer erstreckt, ausgebildet ist, wobei 
der Nebenkanal durch ein Ventilelement (75) ge- 
schlossen und geoffnet werden kann und der Ein- 
stromkanal immer in Verbindung mit dem Aus- 
stromkanal steht. 

4. Eine Schliefi-Offnungs-Vorrichtung nach Anspruch 
2, worin das den Einstromkanal bildende Element, 
das den Verbindungskanal bildende Element, das 
den Ausstromanal bildende Element und das den 
Nebenkanal bildende Element jeweils in einer un- 
teren Flache von diesen mit wenigstens einem vor- 
stehenden Positionierungselement (116) oder einer 
Positionierungsaussparung (115) ausgebildet sind, 
und die Ventilbefestigung (28) an einem Tragele- 
ment (108) befestigt ist, das mit einer Positionie- 
rungsaussparung oder einem vorstehenden Posi- 
tionierungselement entsprechend dem vorstehen- 
den Positionierungselement oder der Positionie- 
rungsaussparung ausgebildet ist. 



Revendications 

1. Dispositif (1) de fermeture et d'ouverture compre- 
nant une pluralite de vannes (6, 7) comportant cha- 
cune une entree (62, 68) et une sortie (63, 69) dans 
une surface inferieure de celles-ci, et une embase 
pour vannes (28) ayant les vannes installees de fa- 
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con amovible sur celui-ci depuis le dessus, qui sont 
disposees suivant une rangee, le dispositif etant ca- 
racterlse en ce que I'embase pour vannes (28) 
comprend un element (36) formant un canal d'en- 
tree comportant un canal en communication avec 5 
I'entree (62) de la vanne (6) dispose a une premiere 
extremite de I'embase pour vannes (28), au moins 
un element (31) formant un canal de communica- 
tion comportant un canal (31a) destine a amener 
I'entree (68) de Tune (7) des vannes (6, 7) a com- to 
muniquer avec la sortie (63) de la vanne (6) adja- 
cente a celle-ci, et un element (33) formant un canal 
de sortie comportant un canal (33a) en communi- 
cation avec la sortie (68) de la vanne (7) disposee 
a I'autre extremite de I'embase pour vannes (28). 15 

Dispositif de fermeture et d'ouverture selon !a re- 
vendication 1, lequel est caracterlse en ce qu'au 
moins I'une des vannes comporte un orifice (70) 
d'entree-sortie positionn6 entre I'entree et la sortie 20 
de la vanne et servant d'entree ou de sortie pour un 
autre fluide, I'embase pour vannes comprenant en 
outre au moins un element (32) formant un sous- 
canal comportant un canal communiquant avec la 
partie d'entree-sortie. 25 

Dispositif de fermeture et d'ouverture selon la re- 
vendication 2, lequel est caracterlse en ce qu'un 
corps principal de la vanne comportant I'orifice (70) 
d'entree-sortie est realise avec un canal d'entree 30 
(71) s'etendant depuis I'entree de celui-ci vers une 
chambre de vanne (74), un sous-canal (73) s'eten- 
dant depuis I'orifice d'entr6e-sortie de la chambre 
de vanne, et un canal de sortie (72) s'etendant de- 
puis la sortie de celui-ci vers la chambre de vanne, 35 
le sous-canal pouvant etre ferme et ouvert par un 
element de clapet (75), le canal d'entree etant tou- 
jours en communication avec le canal de sortie. 

Dispositif de fermeture et d'ouverture selon la re- *o 
vendication 2, dans lequel I'element formant un ca- 
nal d'entree, I'element formant un canal de commu- 
nication, I'element formant un canal de sortie et 
l'6lement formant un sous-canal sont chacun munis 
dans une surface inferieure de ceux-ci d'au moins 45 
une saillie de positionnement (116) ou d'une cavite 
de positionnement (115), et I'embase pour vannes 
(28) est fix<§e sur un element de support (1 08) muni 
d'une cavite de positionnement ou d'une saillie de 
positionnement correspondant a la saillie de posi- so 
tionnement ou a la cavite de positionnement. 
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FIG. 3 
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